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There are two independent molecules in the asymmetric unit 
of the title compound, C12H9CIN2O4S, in which the dihedral 
angles between the planes of the benzene rings are 46.90 (14) 
and 44.50 (14)°. In the crystal, N— H- ■ O hydrogen bonds link 
the molecules into zigzag chains parallel to the a axis. 

Related literature 

For studies on the effects of substituents on the structures and 
other aspects of Af-arylsulfonamides, see: Chaithanya et al. 
(2012); Gowda et al. (2002) and of N-chloroarylamides, see: 
Gowda & Shetty (2004); Gowda & Weiss (1994); Shetty & 
Gowda (2004). 




Experimental 

Crystal data 

C 12 H 9 C1N 2 0 4 S 
M r = 312.72 
Monoclinic, F2 l /n 
a = 14.3419 (8) A 
b = 7.7579 (4) A 
c = 23.895 (1) A 
P = 90.345 (5)° 



V = 2658.6 (2) A J 
Z = 8 

Mo Ka radiation 
jx = 0.46 mm -1 
T = 293 K 

0.48 x 0.40 x 0.20 mm 



Data collection 

Oxford Diffraction Xcalibur 
diffractometer with a Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )] = 0.062 

wR(F 2 ) = 0.163 

S = 1.05 

4839 reflections 

367 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Diffraction, 2009) 

r min = 0.810, T m , x = 0.914 
9649 measured reflections 
4839 independent reflections 
3112 reflections with / > 2a(l) 
R iM = 0.027 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.83 e A~ 3 

Ap mi „ = -0.29 e A~ 3 



D- 


-H- ■ A 


D-H 


H-A 


D-A 


D-H-A 


Nl 


-H1JV- ■ 08 


0.87 (2) 


2.22 (2) 


3.052 (4) 


163 (3) 


N3 


-H3N- ■ 04' 


0.85 (2) 


2.36 (2) 


3.135 (4) 


153 (4) 



Symmetry code: (i) x + 1, y, z. 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford 
Diffraction, 2009); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

BTG thanks the University Grants Commission, Govern- 
ment of India, New Delhi, for a special grant under UGC- 
BSR one-time grant to faculty and the Department of Science 
and Technology, Government of India, New Delhi, for the 
research grant under its promotion of university research and 
scientific excellence programme. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT6857). 
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N-(3-Chlorophenyl)-4-nitrobenzenesulfonamide 
U. Chaithanya, Sabine Foro and B. Thimme Gowda 
Comment 

As a part of studying the effect of substituents on the structures and other aspects of 7V-arylsulfonamides (Chaithanya et 
al, 2012; Gowda et al, 2002) and jV-chloroarylamides (Gowda & Shetty, 2004; Gowda & Weiss, 1994; Shetty & Gowda, 
2004), in the present work, the crystal structure of A r -(3-chlorophenyl)-4-nitrobenzenesulfonamide (I) has been 
determined (Fig. 1). The asymmetric unit of the structure contains two independent molecules. The N — C bonds in the C 
— S0 2 — NH — C segments have gauche torsions with respect to the S=0 bonds. 

The molecules in (I) are twisted at the S — N bonds with the torsional angles of -58.67 (30) and 61.49 (30)°, compared 
to the value of 48.46 (18)° in A r -(3-chlorophenyl)-2-nitrobenzenesulfonamide (II) (Chaithanya et al, 2012). 

The dihedral angle between the sulfonyl and the anilino rings are 46.90 (14) and 44.50 (14)°, compared to the value of 
73.65 (7)° in (II). 

N — H— O hydrogen bonds link the molecules into zigzag chains parallel to the a-axis. (Table 1, Fig. 2.) 
Experimental 

The title compound was prepared by treating 4-nitrobenzenesulfonyl- chloride with 3-chloroaniline in the stoichiometric 
ratio and boiling the reaction mixture for 15 minutes. The reaction mixture was then cooled to room temperature and 
added to ice cold water (100 ml). 

The resultant solid A f -(3-chlorophenyl)-4-nitrobenzenesulfonamide was filtered under suction and washed thoroughly 
with cold water and dilute HC1 to remove the excess sulfonylchloride and aniline, respectively. It was then recrystallized 
to constant melting point from dilute ethanol. The purity of the compound was checked and characterized by its infrared 
spectra. 

Prism like colourless single crystals of the title compound used in X-ray diffraction studies were grown in ethanolic 
solution by slow evaporation of the solvent at room temperature. 

Refinement 

H atoms bonded to C were positioned with idealized geometry using a riding model with aromatic C — H = 0.93 A. The 
amino H atoms were freely refined with the N — H distance restrained to 0.86 (2) A. All H atoms were refined with 
isotropic displacement parameters set at 1.2 [/ eq of the parent atom. The (-1 0 3) reflection had a poor disagreement with 
its calculated value and was omitted from the refinement. 

Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell refinement: CrysAlis CCD (Oxford Diffraction, 2009); 
data reduction: CrysAlis RED (Oxford Diffraction, 2009); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

Molecular structure of the title compound, showing the atom labelling scheme and with displacement ellipsoids drawn at 
the 50% probability level. 
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Figure 2 

Molecular packing of the title compound with hydrogen bonding shown as dashed lines. 
iV-(3-Chlorophenyl)-4-nitrobenzenesulfonamide 



Crystal data 

C12H9CIN2O4S 
M T = 312.72 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 14.3419(8) A 
b = 7.7579 (4) A 
c = 23.895 (1) A 
P= 90.345 (5)° 
V= 2658.6 (2) A 3 
Z=8 



F(000) = 1280 
D % = 1.563 MgnT 3 
Mo ATct radiation, 1 = 0.71073 A 
Cell parameters from 3273 reflections 
(9 = 2.6-27.8° 
= 0.46 mirT 1 
T=293 K 
Prism, colourless 
0.48 x 0.40 x 0.20 mm 
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Data collection 

Oxford Diffraction Xcalibur 

diffractometer with a Sapphire CCD detector 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Rotation method data acquisition using co scans 
Absorption correction: multi-scan 

(CrysAlis RED; Oxford Diffraction, 2009) 
T mm = 0.810, r max = 0.914 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 2 > la^F 1 )] = 0.062 

wRiF 2 )^ 0.163 

S = 1.05 

4839 reflections 

367 parameters 

2 restraints 

Primary atom site location: structure-invariant 
direct methods 



9649 measured reflections 
4839 independent reflections 
3112 reflections with / > 2a(I) 
R mt = 0.027 

#max = 25.4°, ^min = 2.8° 

h = -9— >17 
£=-9—5 
1 = -27—28 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F 0 2 ) + (0.0682P) 2 + 2.2606P] 

where P = (F 2 + 2F 2 )/3 
(A/txU. = 0.009 
Ap max = 0.83 e A" 3 
Ap mm = -0.29 e A" 3 



Special details 

Experimental. CrysAlis RED (Oxford Diffraction, 2009) Empirical absorption correction using spherical harmonics, 
implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *ITJ 

*^iso ' ^eq 


Cll 


0.09787 (10) 


-0.35505 (17) 


0.01810(6) 


0.0946 (5) 


SI 


0.16559 (6) 


0.12543 (12) 


0.20178 (4) 


0.0434 (3) 


01 


0.11688 (19) 


-0.0333 (3) 


0.20733 (11) 


0.0562 (7) 


02 


0.22431 (18) 


0.1878 (4) 


0.24582 (11) 


0.0627 (8) 


03 


-0.1904 (2) 


0.6207 (4) 


0.12567 (15) 


0.0788 (10) 


04 


-0.0928 (2) 


0.8146 (4) 


0.14880 (15) 


0.0823 (10) 


Nl 


0.23212(19) 


0.1114(4) 


0.14670(14) 


0.0452 (8) 


H1N 


0.272 (2) 


0.194 (4) 


0.1439 (15) 


0.054* 


N2 


-0.1143(2) 


0.6643 (5) 


0.14311 (14) 


0.0566 (9) 


CI 


0.0817 (2) 


0.2853 (4) 


0.18560 (14) 


0.0353 (8) 


C2 


0.1026 (2) 


0.4570 (4) 


0.19499 (15) 


0.0423 (9) 


H2 


0.1599 


0.4877 


0.2104 


0.051* 


C3 


0.0387 (2) 


0.5819(4) 


0.18147(15) 


0.0442 (9) 


H3 


0.0514 


0.6978 


0.1878 


0.053* 
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C4 


A AKA /OA 

—0.0450 (2) 


A C 1 AA {A A 

0.5309 (4) 


A 1C01A/1/1A 

0.15819 (14) 


A A/1 AC /OA 

0.0405 (8) 




C5 


A A/CO A /1\ 

— 0.06/9 (z) 


A 1 /C 1 O /C A 

0.3612 (5) 


A l/IO/IO /1 /CA 

0.14868 (16) 


A ACAA /1 AA 

0.0500 (10) 
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0.3313 


A 1 TO^ 

0.1332 


A A/'Aite 

0.060* 
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a Tire /c\ 
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U. 1509 
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Co 
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A AOOT£ /1 O'A 
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0.0482 (10) 




T TO 


A 1 HHH 

0.1777 
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0.1095 
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0.058* 
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U.0544 (10) 
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Atomic displacement parameters (A 2 ) 
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— o.uooo (iy) 


A AAAA /1 OA 
0.0000 (1 /) 


C4 


A AO AT / 1 A\ 

o.03y / (IV) 


A AO C /OA 

0.033 (z) 


A A /lO /OA 

0.04 / (z) 


A AAO A / 1 /CA 

0.00/4 (16) 


A AA1 A /1 /CA 

0.0010 (16) 


A AAOA /1 OA 

0.00 /y (i /) 


C3 


A AO O /OA 

0.03o (z) 


A A/l C /OA 

0.043 (z) 


A A/iO /OA 

0.06/ (3) 


A AA/1 £ /1 OA 

—0.0046 (1 /) 


A A10O /IOA 

—0.013 / (lo) 


A AAO /OA 

— 0.00Z (z) 


Co 


A A/1 O /OA 

0.04z (z) 


A AO O /OA 

0.033 (z) 


A AjCjC /OA 

0.066 (3) 


A AAO/T /1 OA 
— 0.00Z6 (1 /) 


A A 1 OO / 1 AA 

— o.oizz (iy) 


A AA/1 O/I OA 

—0.004 / (lo) 


c / 


A AOOO /1 OA 

o.ozyz (10) 


A A/1 A /OA 

0.040 (z) 


A ACC /OA 

O.Ojj (z) 


A AAOO / 1 £A 

O.OOzo (16) 


A AA/1 C /1 /CA 

0.0043 (16) 


A AAO/1 / 1 OA 

—0.0034 (lo) 


Co 


A A/1 1 /OA 

0.043 (z) 


A AOO /OA 

0.03 / (z) 


A A/iC /OA 

0.063 (3) 


A AA1 A /1 OA 
0.0010 (1 /) 


A AAAO /1 OA 

o.oooz (iy) 


A AAAO /1 AA 

o.oooz (iy) 


/"■A 

cy 


A A/1 /C /OA 

0.046 (z) 


A ACA /OA 

0.030 (3) 


A AjC jC /O A 

0.066 (3) 


A AAO O / 1 AA 

—0.0033 (iy) 


A AA1 /OA 

0.001 (z) 


A A 1 O /OA 

—0.013 (z) 


Z" 1 1 A 

CIO 


A A/C 1 /I A 

0.061 (3) 


A AOO //1A 

0.0o3 (4) 


A ACO /OA 

0.033 (3) 


A AAO /OA 

0.00/ (3) 


A AAO /OA 

— 0.00Z (z) 


A AAA /OA 

—o.ooy (3) 


CI 1 


A AT/1 /OA 
0.0/4 (3) 


a a/co /OA 
O.Ooy (3) 


A ACO /OA 

0.03 / (3) 


A AAO /OA 

0.00 / (3) 


A AA1 /OA 
0.001 (Z) 


A All /OA 

0.013 (z) 


Clz 


A ACO /OA 

0.03y (J) 


A A/l O /OA 
0.04Z (Z) 


A A£0 /OA 

0.063 (3) 


A AA 1 /OA 

0.001 (z) 


A AAO /OA 

0.00/ (z) 


A AAO /OA 

0.00Z (z) 


/"Mo 
Clz 


A 1 /C A A / 1 /CA 

o. i64y (lo) 


A AC /I O /OA 

0.0343 (o) 


A 1 OOA /1 /1A 

0.13 /y (14) 


A AAA 1 /AA 

—0.0001 (y) 


A A/1 1 C /1 OA 

-0.0413 (lz) 


A AO 1 A /OA 

o.oz 14 (y) 


CO 

oz 


A A/l O A /CA 
0.04Z0 (3) 


A AOO/C //CA 

o.o3yo (6) 


a A/; 1 c //:a 
0.0613 (6) 


A AAOO //1A 

—0.00 /y (4) 


A A 1 AO /CA 

— o.oioy (3 ) 


A AAOO /CA 

— o.oozy (3 ) 


Uj 


A A/CO 1 /1 *7A 

0.06Z1 (1 /) 


A AO /I /C /1 CA 

0.0345 (1 3) 


A AOOO /1 OA 

0.0/03 (iy) 


A AA/1 /l /1 OA 

—0.0044 (13) 


A AAO /I /1 A\ 

0.00Z4 (14) 


AA1CC /1/1A 

—0.0133 (14) 


Uo 


A A/COO / 1 OA 

0.06z3 (lo) 


A AOO /OA 

0.0 11 (z) 


A AO/iC /1 AA 

0.0/63 (iy) 


A A1 O 1 /1 £A 

-o.oiyi (16) 


A AO O A /1 /CA 

— 0.03Z4 (16) 


A AAOO /1 /CA 
0.00/y (16) 


i^O 


A A/1 O/C / 1 OA 

0.04o6 (1 /) 


A AOjC /OA 
0.0 /o (Z) 


A 1 1 O /OA 

0.1 Iz (3) 


A A1 C/C /1 /CA 

— 0.0136 (16) 


A AOO 1 / 1 OA 

— O.Ozzl (lo) 


A A1 zCC /1 AA 

— 0.0163 (iy) 


Uo 


A AOO /OA 

0.0o3 (z) 


A AOOA / 1 OA 

o.o3yo (iy) 


A 1 CA /OA 

0.130 (3 ) 


A A1 OA /1 OA 

— o.oiyo (1 /) 


A A1 O /OA 

— o.oiy (z) 


A AA/C /OA 

—0.006 (Z) 


XT'! 

JN3 


A AOO/I /1 OA 

0.03Z4 (1 /) 


A AO CO / 1 OA 

0.03jo (iy) 


A AOO /OA 

0.0o3 (z) 


A AAOO / 1 OA 

O.OOzo (13) 


A AAOO /1 ZCA 

— 0.00z3 (16) 


A AAO/C /1 OA 

O.OOzo (1 /) 


XT/I 


A ACO /OA 

0.03z (z) 


A ACA /OA 

0.0j0 (z) 


A A/TO /OA 

0.06o (z) 


A A 1 A O / 1 OA 

— 0.014o (lo) 


A AAO 1 / 1 OA 

— O.OOzl (lo) 


A AAA 1 / 1 AA 

— o.ooy 1 (iy) 


C13 


A AO 0 O /I OA 

0.033Z (lo) 


A AOOO /1 AA 

0.03zz (iy) 


A A/l/" /OA 

0.046 (z) 


A AAA/: / 1 CA 

0.0006 (13) 


A AA 10/1 CA 

— O.OOlo (13) 


A AAAO / 1 /CA 

—0.0003 (16) 


C14 


A AOO /OA 
(J. 03 / (z) 


A A/l 1 /OA 

0.041 (z) 


A a/;o /OA 
0.063 (z) 


A AAO C / 1 OA 

0.0033 (1 /) 


A AACO /1 OA 

—0.0030 (lo) 


A AA/C 1 /1 OA 

0.UO61 (iy) 


CI j 


A A/1 C /OA 

0.043 (z) 


A AO A /OA 
0.030 (z) 


A AOI /OA 
0.0/1 (3) 


A AA1 C / 1 OA 
0.0013 (1 /) 


A AAO /OA 

0.00Z (Z) 


A AAO/1 /1 OA 

0.00Z4 (lo) 


1 /c 
C16 


A AO OO / 1 AA 

0.03 /o (IV) 


A AOA /OA 

o.o3y (z) 


A A /I A /OA 

o.o4y (Z) 


A AA^A /1 OA 

—0.0060 (1 /) 


A AA 1 A / 1 OA 
0.0010 (1 /) 


A AACA /1 OA 

—0.0030 (1 /) 


CI / 


A AO C 0 / 1 AA 

0.0333 (10) 


A A /I C /OA 

0.043 (z) 


A AC O /OA 

0.030 (z) 


A AA1 /C /1 OA 

0.0016 (1 /) 


A AAO O / 1 OA 

— O.OO00 (1 /) 


A AA1 C /1 AA 

—0.001 3 (iy) 


Clo 


A A/l 0 /OA 

(J. 043 (Z) 


A AOOO /1 OA 

o.ozo / (iy) 


A A£A /OA 

0.060 (Z) 


A AAO C /1 /CA 

0.0033 (16) 


A AAOO /1 OA 

— 0.00o3 (lo) 


A A A 10 /1 OA 

o.ooiy (i /) 


no 


0 0^5 HQ 1 ! 

U.uJJJ |^17J 


0 0^Q 

y ^z, j 






0 00Q0 (\ R\ 


0 0008 (\ Q\ 


C20 


0.046 (2) 


0.034 (2) 


0.075 (3) 


-0.0039 (17) 


-0.001 (2) 


-0.001 (2) 


C21 


0.066 (3) 


0.043 (2) 


0.082 (3) 


-0.003 (2) 


0.000 (2) 


0.013 (2) 


C22 


0.071 (3) 


0.064 (3) 


0.066 (3) 


-0.005 (3) 


-0.006 (2) 


0.001 (3) 


C23 


0.071 (3) 


0.064 (3) 


0.073 (3) 


-0.011 (3) 


0.011 (3) 


-0.023 (3) 


C24 


0.057 (3) 


0.041 (2) 


0.080 (3) 


-0.005 (2) 


0.012 (2) 


-0.012 (2) 



Geometric parameters (A, ") 



Cll— C9 


1.738 (4) 


C12— C21 


1.739(4) 


SI— 01 


1.423 (3) 


S2— 05 


1.421 (3) 


SI— 02 


1.428 (3) 


S2— 06 


1.431 (3) 


SI— Nl 


1.634 (3) 


S2— N3 


1.629 (3) 


SI— CI 


1.770 (3) 


S2— C13 


1.767 (3) 


03— N2 


1.215(4) 


07— N4 


1.211 (4) 


04— N2 


1.214(4) 


08— N4 


1.209 (4) 


Nl— C7 


1.441 (5) 


N3— C19 


1.439 (5) 


Nl— H1N 


0.865 (18) 


N3— H3N 


0.845 (18) 
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N2— C4 
CI— C6 
CI— C2 
C2— C3 
C2— H2 
C3— C4 
C3— H3 
C4— C5 
C5— C6 
C5— H5 
C6— H6 
C7— C12 
C7— C8 
C8— C9 
C8— H8 
C9— CIO 
CIO— Cll 
CIO— HIO 
Cll— C12 
Cll— HI 1 
C12— H12 



1.478 (4) 

1.382 (4) 

1.383 (5) 
1.371 (5) 
0.9300 
1.377 (5) 
0.9300 
1.375 (5) 
1.382 (5) 
0.9300 
0.9300 
1.371 (5) 
1.388 (5) 
1.377 (5) 
0.9300 
1.364 (6) 

1.384 (6) 
0.9300 
1.364 (6) 
0.9300 
0.9300 



N4— C16 
C13— C14 
C13— C18 
C14— C15 
C14— H14 
C15— C16 
C15— H15 
C16— C17 
C17— C18 
C17— H17 
C18— H18 
CI 9— C24 
CI 9— C20 
C20— C21 
C20— H20 
C21— C22 
C22— C23 
C22— H22 
C23— C24 
C23— H23 
C24— H24 



1.476 (4) 
1.383 (5) 
1.388 (5) 
1.376 (5) 
0.9300 
1.379 (5) 
0.9300 
1.373 (5) 
1.373 (5) 
0.9300 
0.9300 
1.373 (5) 
1.378 (5) 
1.368 (6) 
0.9300 
1.371 (6) 
1.358 (6) 
0.9300 
1.402 (6) 
0.9300 
0.9300 



01— SI— 02 

01— SI— Nl 

02— SI— Nl 

01— SI— CI 

02— SI— CI 
Nl— SI— CI 
C7— Nl— SI 
C7— Nl— H1N 
SI— Nl— H1N 

03— N2— 04 

03— N2— C4 

04— N2— C4 
C6— CI— C2 
C6— CI— SI 
C2— CI— SI 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C5— C4— C3 
C5— C4— N2 
C3— C4— N2 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 



120.83 (17) 
107.88 (16) 
105.75 (17) 
107.07 (16) 
108.70(16) 
105.68 (16) 
119.4(2) 
112(3) 
114(3) 
122.2 (3) 
119.4(4) 

118.4 (3) 

121.2 (3) 

119.3 (3) 

119.5 (3) 
119.9(3) 
120.1 
120.1 

118.1 (3) 
120.9 
120.9 

123.2 (3) 
118.0(3) 
118.7(3) 
118.0(3) 
121.0 
121.0 



05— S2— 06 

05— S2— N3 

06— S2— N3 

05— S2— C13 

06— S2— C13 
N3— S2— C13 
CI 9— N3— S2 
CI 9— N3— H3N 
S2— N3— H3N 
08— N4— 07 
08— N4— C16 

07— N4— C16 
C14— C13— C18 
CI 4— CI 3— S2 
CI 8— CI 3— S2 
C15— C14— C13 
C15— C14— H14 
C13— C14— H14 
C14— C15— C16 
C14— C15— H15 
C16— C15— H15 
C17— C16— C15 
CI 7— CI 6— N4 
CI 5— CI 6— N4 
C16— C17— C18 
C16— C17— H17 
C18— C17— H17 



120.94(18) 

107.70 (17) 

105.83 (18) 

107.24(16) 

108.26(17) 

105.98 (16) 

118.9(2) 

111(3) 

112(3) 

122.9 (3) 

118.3 (3) 

118.8 (4) 

120.8 (3) 

119.9(3) 

119.3 (3) 

119.9(3) 

120.1 

120.1 

118.2 (3) 

120.9 

120.9 

122.8 (3) 

118.6(3) 

118.5 (3) 

118.6(3) 

120.7 

120.7 
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Cl— C6— C5 
CI— C6— H6 
C5— C6— H6 
C12— C7— C8 
C12— C7— Nl 
C8— C7— Nl 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
CIO— C9— C8 
CIO— C9— Cll 
C8— C9— Cll 
C9— CIO— Cll 
C9— CIO— HIO 
Cll— CIO— HIO 
C12— Cll— CIO 
C12— Cll— Hll 
CIO— Cll— Hll 
Cll— C12— C7 
Cll— C12— H12 
C7— C12— HI 2 



119.5 (3) 
120.2 
120.2 
120.5 (4) 

120.7 (3) 

118.8 (3) 
118.2(4) 
120.9 
120.9 
121.8 (4) 
119.6(3) 
118.6(3) 
118.9(4) 
120.5 
120.5 
120.4 (4) 
119.8 
119.8 
120.1 (4) 
119.9 
119.9 



C17— C18— C13 
C17— C18— H18 
C13— C18— H18 
C24— C19— C20 
C24— C19— N3 
C20— C19— N3 
C21— C20— C19 
C21— C20— H20 
C19— C20— H20 
C20— C21— C22 
C20— C21— C12 
C22— C21— C12 
C23— C22— C21 
C23— C22— H22 
C21— C22— H22 
C22— C23— C24 
C22— C23— H23 
C24— C23— H23 
C19— C24— C23 
C19— C24— H24 
C23— C24— H24 



119.6(3) 

120.2 

120.2 

120.5 (4) 

120.0 (4) 

119.6(4) 

118.8(4) 

120.6 

120.6 

121.7 (4) 
119.4(4) 

118.8 (4) 
119.8 (4) 
120.1 
120.1 
119.7(4) 
120.2 
120.2 
119.6(4) 
120.2 
120.2 



01— SI— Nl— C7 

02— SI— Nl— C7 
Cl— SI— Nl— C7 

01— SI— Cl— C6 

02— SI— Cl— C6 
Nl— SI— Cl— C6 

01— SI— Cl— C2 

02— SI— Cl— C2 
Nl— SI— Cl— C2 
C6— Cl— C2— C3 
SI— Cl— C2— C3 
Cl— C2— C3— C4 
C2— C3— C4— C5 
C2— C3— C4— N2 

03— N2— C4— C5 

04— N2— C4— C5 

03— N2— C4— C3 

04— N2— C4— C3 
C3— C4— C5— C6 
N2— C4— C5— C6 
C2— Cl— C6— C5 
SI— Cl— C6— C5 
C4— C5— C6— Cl 
SI— Nl— C7— C12 
SI— Nl— C7— C8 
C12— C7— C8— C9 
Nl— C7— C8— C9 



55.6(3) 
-173.8(3) 
-58.7 (3) 
-21.6(3) 
-153.6(3) 
93.2 (3) 
159.7(3) 
27.6 (3) 
-85.5 (3) 
-0.1(6) 
178.6 (3) 
-0.6 (5) 
1.0(6) 
-179.6(3) 
3.8(5) 
-176.4(4) 
-175.6(4) 
4.2 (5) 
-0.7 (6) 
179.9 (3) 
0.4 (6) 
-178.3 (3) 
0.0 (6) 
104.1 (4) 
-77.1 (4) 
-1.1(5) 
-179.9 (3) 



05— S2— N3— C19 

06— S2— N3— C19 
C13— S2— N3— C19 

05— S2— C13— C14 

06— S2— C13— C14 
N3— S2— C13— C14 

05— S2— C13— C18 

06— S2— C13— C18 
N3— S2— C13— C18 
C18— C13— C14— C15 
S2— C13— C14— C15 
C13— C14— C15— C16 
C14— C15— C16— C17 
C14— C15— C16— N4 
08— N4— C16— C17 

07— N4— C16— C17 

08— N4— C16— C15 
07— N4— C16— C15 
C15— C16— C17— C18 
N4— C16— C17— C18 
C16— C17— C18— C13 
C14— C13— C18— C17 
S2— C13— C18— C17 
S2— N3— C19— C24 
S2— N3— C19— C20 
C24— C19— C20— C21 
N3— C19— C20— C21 



-53.0 (3) 
176.3 (3) 
61.5 (3) 
-162.2 (3) 
-30.2 (4) 
83.0 (3) 

20.2 (3) 
152.3 (3) 
-94.6 (3) 
0.1 (6) 
-177.5 (3) 
0.9 (6) 
-2.1 (6) 
178.8 (3) 
179.6 (4) 
-0.5 (5) 
-1.3 (5) 

178.6 (4) 
2.3 (6) 
-178.6(3) 
-1.3 (6) 
0.2 (6) 

177.7 (3) 
-99.5 (4) 

82.3 (4) 
1.2 (6) 
179.3 (3) 
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C7— C8— C9— CIO 
C7— C8— C9— Cll 
C8— C9— CIO— Cll 
Cll— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C7 
C8— C7— C12— Cll 
Nl— C7— CI 2— Cll 



1.1 (6) 
-179.5 (3) 
-0.4 (6) 
-179.8(3) 
-0.3 (7) 
0.3 (6) 
0.4 (6) 
179.2 (3) 



CI 9— C20— C21— C22 
CI 9— C20— C21— C12 
C20— C21— C22— C23 
C12— C21— C22— C23 
C21— C22— C23— C24 
C20— CI 9— C24— C23 
N3— CI 9— C24— C23 
C22— C23— C24— C19 



0.3 (6) 
-178.8(3) 
-1.5 (7) 
177.6 (4) 
1.2 (7) 
-1.4 (6) 
-179.5 (3) 
0.2 (6) 



Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


Nl— HlAr-08 


0.87 (2) 


2.22 (2) 


3.052 (4) 


163 (3) 


N3— H3A^-04' 


0.85 (2) 


2.36 (2) 


3.135 (4) 


153 (4) 



Symmetry code: (i) x+l,y, z. 
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